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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a biosensor 
requiring no mediator, excellent in stability and easy 
to manufacture. 

SOLUTION: A nucleic acid aptamer 20 is formed 
from a complex of DNA oligonucleotide and hemin 
and a thiol group (SN) introduced into one end of 
DNA is adsorbed on a gold electrode 22 and the 
nucleic acid aptamer 20 is fixed to an electrode. 
This nucleic acid aptamer 20 has peroxidase 
activity and acts as a catalyst of 
oxidation-reduction reaction to H202. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The biosensor characterized by introducing the affinitive functional group with a 
metal into the end of nucleic-acid APUTAMA which has a catalyst function, and 
self-integration being carried out by the functional group in the electrode surface. 
[Claim 2] It is the biosensor according to claim 1 which is the thiol group by which said 
nucleic-acid APUTAMA is DNA and a hemin complex, and said functional group was 
introduced into 5' edge of DNA. 

[Claim 3] The chip device characterized by forming the biosensor according to claim 1 or 2 
in said detecting element in the chip device which is equipped with the passage of the 
minute cross-sectional area formed in the interior of plate-like part material, and is using a 
part of the passage [ at least ] as the detecting element. 

[Claim 4] The chip device according to claim 3 with which the sample inlet which 
introduces a liquid sample into said passage, and the sample exhaust port which discharges 
the liquid sample which passed through said passage are prepared in the plate-like part 
material of this chip device. 

[Claim 5] This chip device is an electrophoresis chip which separates a sample by 
electrophoresis and is analyzed. The sample passage for intersecting the plate-like part 
material in the interior at the analysis passage by electrophoresis and its analysis passage, 
and introducing a sample into analysis passage is formed. The chip device according to 
claim 3 or 4 with which the hole which arrives at said analysis passage or sample passage is 
formed in one front face of said plate-like part material, and a part of downstream of said 
analysis passage serves as said detecting element. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the chip device equipped with the 
biosensor which can be used for the quantum of chemicals, such as a hydrogen peroxide, 
and such a biosensor as a detecting element. 
[0002] 

[Description of the Prior Art] What fixed the enzyme to the electrode is used as a 
biosensor which detects chemicals, such as a hydrogen peroxide. In fields, such as the field 
of analytical chemistry, for example, environmental analysis, clinical, and drugs, capillary 
electrophoresis (CE), liquid chromatography (LC), or flow injection analysis (FIA) is used as 
the technique of analyzing an ultralow volume component correctly and quickly. The 
detection meter eel which was suitable for detecting the component in the liquid sample of 
a minute amount as those detection meters is called for. The detection meter eel used with 
those analyzers is equipped with the sample exhaust port which discharges the liquid 
sample which passed through the sample inlet for usually introducing the liquid sample used 
as the candidate for analysis, the passage of a liquid sample, and its passage, has the 
sample room which serves as an interaction field with a liquid sample, ultraviolet, or the 
detection light of a visible region all over the passage, and is used, being connected with 
the outlet of the analysis column used for tools of analysis as shown above. Detection light 
is irradiated by the passage part used as the test chamber, and after detection light 
penetrates the liquid sample which exists in a sample room, it is detected by the measuring 
beam study system. 

[0003] Instead of a glass capillary tube with complicated recent years and handling, it is 
D.J.Harrison et al./Science, Vol.261, and p.895-897 (1993) as a gestalt which can expect 
analytic improvement in the speed and the miniaturization of equipment. The chip device 
which uses two substrates for the capillary electrophoresis joined and formed is proposed 
as shown. The chip device is formed using the micro-machining technique based on a 
semi-conductor manufacturing technology in the passage for introducing a liquid sample, 
and the passage for separating a liquid sample on the electrophoresis member made from 
the glass substrate. The electrophoresis apparatus using a chip device has which advantage 
in which the miniaturization of ultralow volume and equipment has the possible sample with 
very little the possibility of high-speed analysis and solvent consumption to need as 
compared with conventional capillary-electrophoresis equipment. In the field of the 
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analytical chemistry describec^bove, promising ** of the de^^ption of this is carried out 
from the view of high-speed analysis as a thing advantageous to screening to fields, such 
as DNA (deoxyribonucleic acid) analysis as that to which implementation enables difficult 
on-site (an on-side and bedside) analysis, by the conventional analysis apparatus. 
[0004] 

[Problem(s) to be Solved by the Invention] Although the conventional biosensor consists of 
enzymes, since it is easy to carry out conversion of the enzyme, it has been the technical 
problem that improvement in stability is big. Moreover, in the case of the biosensor using an 
enzyme, since molecular weight of an enzyme is large, a direct electronic transition is 
difficult for it between electrode surfaces in many cases. Therefore, in order to make the 
mediator for an electronic transition (middle medium) live together, the reagent for it is also 
needed. Consequently, a complicated production process is needed in manufacture of a 
biosensor. 

[0005] Then, the 1st purpose of this invention is that do not need a mediator, but excel 
also in stability and manufacture moreover also offers an easy biosensor. The 2nd purpose 
of this invention is offering the analyzer eel and chip device of the microanalysis equipment 
equipped with such a biosensor as a detecting element. 
[0006] 

[Means for Solving the Problem] The affinitive functional group with a metal is introduced 
into the end of nucleic-acid APUTAMA which has a catalyst function, and self-integration 
of the biosensor of this invention is carried out by the functional group in the electrode 
surface. Nucleic-acid APUTAMA is equipped with high thermal resistance, acid resistance, 
and alkali resistance compared with the enzyme. Moreover, since nucleic-acid APUTAMA 
has low molecular weight and an electrode surface can be approached spatially, even when 
he has no mediator, it has high sensibility. By introducing the functional group which has 
compatibility with a metal in the end of nucleic-acid APUTAMA, immobilization becomes 
possible easily also in an electrode surface. The chip device of this invention equips a 
detecting element with this biosensor. 
[0007] 

[Embodiment of the Invention] Examples of nucleic-acid APUTAMA are DNA and a hemin 
complex, and a functional group is a thiol group introduced into 5' edge of DNA. It is known 
that DNA and a hemin complex have the catalytic activity over an oxidation reduction 
reaction (for example, Chemistry & Biology, 1998, Vol.5, No.9, 505 -517 reference). 
However, nucleic-acid APUTAMA, such as DNA and a hemin complex, is not fixed to an 
electrode, or using the fixed nucleic-acid APUTAMA for the detecting element of an 
analyzer further is not known. The thioHzed nucleic acid is easily fixable on a 
metal-electrode front face. 

[0008] The example which used the complex of DNA and hemin for drawing 1 as an 
example of nucleic-acid APUTAMA is shown. This nucleic-acid APUTAMA 20 is formed 
from the complex of a DNA oligonucleotide and hemin, and when the thiol group (SH) 
introduced into the end of DNA sticks to the golden electrode 22, nucleic-acid APUTAMA 
is being fixed to the electrode 22. Since the molecular weight of a DNA oligonucleotide is 
low, hemin is being fixed to the location spatially approached to the golden electrode 22. 
This nucleic-acid APUTAMA 20 has peroxidase activity, and acts as a catalyst of the 
oxidation reduction reaction to H202. 

[0009] The process which carries out self-integration (immobilization) of this nucleic-acid 
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APUTAMA 20 to the golden ^rectrode 22 is shown in drawing^F . The base sequence of the 
DNA oligonucleotide to be used is SH-PS2.M as shown in the upper part of drawing 4 , or 
SH-20mer-1. Which DNA is adjusted so that it may become the concentration of ImM, and 
it heats for 5 minutes at 95 degrees C (step S1). 

[0010] The solution is diluted with buffer liquid to ImicroM (step S2). As buffer liquid, they 
are KCI of HEPES (PH8.0) of 25mM(s), and 20mM, and 0.05% of mixed solution of 
TritonX-100. The diluted solution is left for 30 minutes at a room temperature (step S3). 
Then, in addition (step S4), an incubation is performed in the DNA solution for 20 minutes 
so that it may become the concentration of 10microM about hemin (step S5). An incubation 
is performed permeating at 37 degrees C. 

[0011] Then, after Imicrol Carrying the solution on a golden electrode (step S6) and leaving 
it for 1 hour, it washes with ion exchange water (step S7). By the above actuation, as 
shown in drawing 1 , the biosensor with which nucleic-acid APUTAMA 20 was fixed by the 
golden electrode 22 is obtained. 

[0012] Next, the example which measured the oxidation reduction reaction of H202 is 
explained using this biosensor. It prepares so that H202 may be diluted with a 
phosphoric-acid buffer and KCI as a sample and it may be set to 600microM. The biosensor 
created as mentioned above was dipped in the sample solution, and valve flow coefficient 
(cyclic Volta NOMETORI) measurement was performed. By valve flow coefficient 
measurement, the electrical potential difference was reduced toward 0V to -1 .0V, and the 
scan speed was carried out in 0.1v/second in the cycle again returned to 0V. 
[0013] The result is shown in drawing 3 . ** It is as a result of [ by DNA and the hemin 
complex of this invention shown above ] valve flow coefficient measurement, and is as a 
result of [ when ** adds only hemin to the sample solution to it ] measurement. Only in the 
case of hemin, hemin is not being fixed to the electrode. The location of a reduction peak 
has shifted from the result of drawing 3 in the measurement result of only hemin, and the 
measurement result of DNA and a hemin complex. By using hemin as DNA and a complex 
and fixing DNA on a golden electrode from this, the condition on a golden electrode 
changes and it is thought that the location of a reduction peak shifted under the effect. 
[0014] Next, the result of having investigated the responsibility over H202 in the example 
which fixed DNA and a hemin complex to the golden electrode is indicated to be drawing 4 
(A) to (B). In SH-PS2.M which the DNA oligonucleotide showed to the array number 1 of an 
array table, (A) is the case of SH-20mer-1 the DNA oligonucleotide indicated (B) to be to 
the array number 2 of an array table. As indicated above, after fixing DNA and a hemin 
complex to a golden electrode, the result of having performed valve flow coefficient 
measurement by the sample of H202 of each concentration diluted with the buffer is 
shown. The concentration of the 20H2 sample solution was 60, 600, and 6000microM. The 
result of drawing 4 (A) and (B) shows that a response characteristic changes with classes 
of DNA. Moreover, since drawing 4 (A) and the same response characteristic as (B) were 
shown even after heating for 30 minutes at 100 degrees C, it turns out that nucleic-acid 
APUTAMA is equipped with high thermal resistance. 
[0015] 

[Example] Drawing 5 expresses one example which applied this invention to the chip device, 
(a) is the plan and (b) is a sectional view in the A-A line position. This chip device is 
equipped with the passage 8 of the minute cross section formed in the interior of plate-like 
part material, a part of that passage [ at least ] 8 is used as the detecting element, and the 
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biosensor of this invention isrormed in that detecting element 

[0016] If shown concretely, the glass substrates 1 and 2 which become with a quartz are 
stuck, and the minute passage slot 8 with the width of face and the depth of several 100 
micrometers or less for [ for liquid samples ] passage is formed in the glass substrate 1 
side of the stuck field. Sample inlet 9a penetrates a glass substrate 2 f and is prepared in 
the end of the passage slot 8, and sample exhaust port 9b penetrates a glass substrate 2 
to the other end of the passage slot 8, and is prepared in it. 

[0017] The golden electrode 10 is formed in the sample exhaust port side of the passage 
slot 8, and the lead part 12 connected with the golden electrode 10 is extended to the side 
edge side of a substrate 1. At the edge of the lead part 12, it can stab and a crevice 14 is 
formed, and the edge of the lead part 12 can be exposed to the crevice 14, and can 
connect some substrates 2 now with a measuring circuit. By carrying out the mask vacuum 
evaporationo of the gold, the golden electrode 10 and the lead part 12 are formed in the 
thickness of 50-300nm. In the golden electrode 10, affinitive functional groups with a metal, 
such as a thiol group introduced into the end, are fixed, and nucleic-acid APUTAMA which 
has catalyst functions, such as DNA and a hemin complex, constitutes the biosensor. The 
biosensor serves as a detecting element, both the substrates 1 and 2 oppose the field 
which should be joined, and are stuck — making — adhesives — or it is junction by the 
fluoric acid solution, and the passage slot 8 is formed by joining airtightly. 
[0018] Drawing 6 shows the example which applied this invention to the chip device of an 
electrophoresis apparatus, (a) is a front view in the condition of the top view of one 
substrate 31 and (b) having combined the top view of the substrate of another side, and (c) 
having combined both the substrates 31 and 32, and having considered as the chip device. 
This chip device is an electrophoresis chip which separates a sample by electrophoresis 
and is analyzed. The sample passage 34 for intersecting the plate-like part material in the 
interior at the analysis passage 35 and the analysis passage 35 by electrophoresis, and 
introducing a sample into the analysis passage 35 is formed. The hole 33 which arrives at 
the analysis passage 35 or the sample passage 34 is formed in one front face of this 
plate-like part material, a part of downstream of the analysis passage 35 serves as a 
detecting element, and the biosensor of this invention is formed in that detecting element. 
[0019] If shown concretely, this chip device consists of transparence glass substrates 31 
and 32 of a pair, the sample passage 34 and the analysis passage 35 which intersect the 
front face of one substrate 32 mutually are formed, the golden electrode 37 is formed in 
the downstream of the analysis passage 35 like the example of drawing 5 , and the lead part 
38 connected with the golden electrode 37 is extended to the side edge side of a substrate 
32. By carrying out the mask vacuum evaporationo of the gold, the golden electrode 37 and 
the lead part 38 are formed in the thickness of 50-300nm. Nucleic-acid APUTAMA which 
has catalyst functions, such as DNA and a hemin complex, is fixed to the golden electrode 
37 as well as the example of drawing 5 by affinitive functional groups with a metal, such as 
a thiol group introduced into the end, and the biosensor is constituted. The biosensor 
serves as a detecting element. 

[0020] The reservoir 33 is formed by the substrate 31 of another side as a through hole in 
the location corresponding to the both ends of the sample passage 34 and the analysis 
passage 35. Moreover, in the location applicable to the edge of the lead part 38, when it 
can stab at some substrates 31, a crevice 40 is formed and both the substrates 31 and 32 
are combined, the edge of the lead part 38 can be exposed from the crevice 40, and can 
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connect with a measuring cirOTit. 

[0021] As both the substrates 31 and 32 are shown in (c), it is stretched in piles and the 
chip device is formed so that passage 34 and 35 f an electrode 37, and the lead part 38 may 
come inside, both the substrates 31 and 32 oppose the field which should be joined, and 
are stuck — making — adhesives — or it is junction by the fluoric acid solution, and is 
joined airtightly. 

[0022] When using this chip device, a migration buffer or a gel solution is poured in all over 
the sample passage 34 and the analysis passage 35 as a migration medium from one of the 
reservoirs 33. Then, after pouring a sample into the reservoir 33 of one edge of the sample 
passage 34, using the electrode which inserted the electrode in each reservoir 33, 
respectively, or was beforehand formed in each reservoir 33, only predetermined time 
impresses the predetermined high voltage to the both ends of the sample passage 34, and 
this leads a sample to the intersection 6 of the sample passage 34 and the analysis 
passage 35. Next, the predetermined electrical potential difference for migration is 
impressed to the both ends of the analysis passage 35, and the sample which exists in an 
intersection 36 is made to draw and separate in the analysis passage 35. The biosensor as 
a detecting element formed in the location of the downstream of the analysis passage 35 
detects a separation component. 
[0023] 

[Effect of the Invention] Since it introduces the functional group which has compatibility 
with a metal in the end of nucleic-acid APUTAMA which has a catalyst function and carries 
out self-integration by the functional group in an electrode surface, the biosensor of this 
invention is easy to manufacture, can attain high thermal resistance, acid resistance, and 
alkali resistance compared with an enzyme, and even if he has no mediator, it can detect 
them by high sensibility. The chip device of this invention which equipped the detecting 
element with this biosensor can take out a detecting signal direct picking as an electrical 
signal. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing this invention roughly as an example of nucleic-acid 
APUTAMA using the complex of DNA and hemin. 

[Drawing 21 It is the flow chart Fig. showing the process which carries out self-integration 
of nucleic-acid APUTAMA at the golden electrode 22. 

[Drawing 31 It is drawing showing valve flow coefficient measurement result by DNA and 
the hemin complex, and the measurement result only by hemin. 

[Drawing 41 It is drawing showing the result of having investigated the responsibility over 
H202 in an example, and, in SH-PS2.M which the DNA oligonucleotide showed to the array 
number 1 of an array table, (A) is the case of SH-20mer-1 the DNA oligonucleotide 
indicated (B) to be to the array number 2 of an array table. 

[Drawing 51 It is drawing showing one example which applied this invention to the chip 

device, and (a) is the plan and (b) is a sectional view in the A-A line position. 

[Drawing 61 It is drawing showing the example which applied this invention to the chip 

device of an electrophoresis apparatus, and (a) is a front view in the condition of the top 

view of one substrate and (b) having combined the top view of the substrate of another 

side, and (c) having combined both substrates, and having considered as the chip device. 

[Description of Notations] 

1, 2, 31, 32 Glass substrate 

8 Passage Slot 

9a Sample inlet 

9b Sample exhaust port 

10, 22, 37 Golden electrode 

20 Nucleic-Acid APUTAMA 

34 Sample Passage 

35 Analysis Passage 

[Layout Table] **1 10** Shimadzu Corporation 

**120** a biosensor provided with nucleic acid aptamer and a chip device having same as 

a detection part 

**130** K1 000783 

**160** 2 

**210** 1 

**211** 18 
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**212**DNA 

**213** Artificial Sequence 
**220** unsure 
**400** 1 

gtg ggt agg gcg ggt tgg 
**210** 2 
**21 1** 20 
**212** DNA 

**213** Artificial Sequence 
**220** unsure 
**400** 2 

gcg tgg gtg ggt ggg tgg gt 
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TH202*y>K/^->7yi:KC I 74MRLT6 0 0 jj 

fMus/w*t^-«au cv (»-r*y»*# 
;i/*y*MJ) aaesffote, cviST'it ov*s 
-i.o vicunas twe*«t**» stf o wkt 

tM"7;l/T\ *©j£S3Jg£0. 1 V/#£Lfc. 
[0 0 13] *©ea£B3U:;jVr. <Dtt±fciSLfc* 



e sausage- 'ns 

S«b D N A • V«*©Me8*£?tt» STttf— 7 

gftiu DNA*&«a±(c@s-r*ctu:<ky, & 

*^?©tttttfa{tU ^WfJST-^TLtf-^COt&a 

[0 0 14] Vtgt*££!lffifc@£ 
Lfc«tt«lc»t*H202K«f*(6Stt*H'<rclS* 
*04 (A) <!: (B) Ic^f. (A) liDNA^-ydf? 
-7 9 KtfE5>Ja©iB5"JS^ 1 ICS* Lfc S H - P S 
2. M4>«£« (B) «DNA*ydf7*U^^KtflB 
9JS©E9JS# 2 ICtf LfcSH-20me r-1 ©*§£ 

Jbicten Lfc j; 5 k&b&'n d n a • >m 

<*£@£ Lfc*» /^77 T*R LfcSSJg© H 2 02© 
tm?CV*je*fifcofcl6»*SLTl**. H2O2H 
»JS?SO-ajStt6 0. 6 0 0, 60 0 0/uMTfeofco 
B4 (A) t (B) ©££#6. DNA«>aSllC£yjS 

F«g})D£lLfc&t,IIl4 (A) £ (B) &pgClS«W£*« 
[00 15] 

[Stttt] IS 5 B*|ffl*? <y TrVWXKilffl Lfc- 

«tt«*at>ufe<boT»y, (a) »**©±bbbu 

(b) «*©A-A&ffiST-©Br®IST-££. COfv 
[0 0 16] MWJfcm+t. GmzTftZmzmW. 

1, 2#ttudto*tu f-o)tty^b«n^iBa>#7X 
mm 1 fijictta 1 o o m mttT©« ta!**t.-3?s#ia 
»fflaB»ioi»/jvaaw3i8/«Bis*tiT^*. 3t»» 

8©-«(E(4WIWAP9 atf»5XWfi2*»aLT 
«»6tu 3it»3l8©f6«(llEttHSJ0aiP9 btf#5* 

[0 0 17] 3SlK3l8<DimSfaiPffliJlCli. &m®1 0 

3t«Ba*hTas y > ^mffi 1 o y - k»» i 

2 fi«Sfi 1 ©fflffiffi* T-toV Tt^6. y - K»» 1 2 CD 

asssT-tt, «B2fl!)-»tf«]y»4i»*iTia»i 4mm 

*tU 'J-K»»1 2©«Wfl 5 *OIH»1 4KBttJLT 
ajeiaWi:aM«T**J:?l=a:oT^«. Mil OS 

tfy-Kwn 2ttft*Tz*«*r*ctic«fcy» 5 

0~3 0 0nmO)Ji*lCJUfi£*tlTl^. *©Mffl1 
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*«ST\ ftffilc&£TSC<tlc<£y;jm88£J&j$L 

[0 0 18] Eeii^^mmacitiSEcD^-y^xyN* 
-TXlcafflLfcllJggiJ^LfctcDT'S^. (a) It- 
a<0««3 1©¥®ek (b) tt<6*©*«©JPiBBIs 

( c ) lii5|StB 3 1,32 «tB*dfc4T? 7x/ U 

S83 5 £#«r3SS83 5 lc£»LT»*ra»3 5 KBft« 

SBJ©-aiSlCtt»«r3SaS3 5Xli?V7>attt3 4fc 
ar*^3 3 3WB«*tlTaB»J» »«f;HK3 5<DT»J 
©-SP*>«tfiS15<i:%^Ts tOttfflSKIi***©/^ 

[0 0 19] fttttolCgVfi, CKD^u/TT/WXli- 

tiammt!? xste 31. 3 2 te s y , -^©gffi 3 
2©s®ic5^ic^ii-r^- , t>7^affi3 4 <t»^3m 

3 Slffi&ttU #*r3K83 5©T3WROK(iS50!)ltfli 
ft&NttlC* 3 7 JgfiE* ttT 33 V , 3 7 

- K»»3 8tf«t&3 2<DflMm$?tttf 
Tl**. MH3 7»tf U - ffl»3 8ttftt?Mi 
JfTSC nicety, 5 0~3 0 0nm£DH*lCffjB£*n 
Tl"5. *<0&®S3 71C*k laSOJUfflCTiH^ 
D N A • >\ = VfiK*ftif<DHl«[fllfl6*Wr5«ll7y* 

*««LT^*. MWt'/f- tffctHa»i:&oT 

[0 0 2 0] <65<DS1S3 1 \zWs7l\,m,3 4&tf 
##r35383 5fl!)W«C»«r*ffi«l='J1f-/^3 3*« 
lift* LTSttStlTV*,, £/cs 'J - F8B# 3 8 ©SS 
SBlclSa-rStliBTli. 8*53 1 fl!>-*tfW »J frfrftT 
G3gP4 0*^**1. ii&tS3 1 , 3 2*ffl^fet!-fc 
y-KS0»3 8©«gPA^<DCagP4O6^SUlL 

[002 1] ifi»53 1, 32l±, (c) iZ^t^O 
tC, 35S834. 3 5. Wl3 7Rtfy-Fg|5tt3 8tfrt 

ftmrnitiT^Zo SS&3 1. 3 2li. jg^-r^E 
[0 0 2 2] t©f77'f/WX««ini:$l*, l/> 

rnfro y if-/ 1 3 3 * s <t lt^m/^v 7 7 
xtty;u»}S*t»-v7;U3tt»3 4srf»«r35ai3 5*tC 
axr*o ■ ( 7>7;b-3iiK3 4©-*©«©yif 



BtF^tmsasmE* mm u cnict y ?>7;i/£ 

tr>7/U3itag 3 4 £##r3&Sg 3 5 ©XSSP 6 Kg < . * 
\Z. *Mff9tt3 5QPittlc^<Dfctt«>ffi&4)*E«a 

snu XMSP3 6tcss-r^^>7;u^«T3a!ffi3 5rt 

ttStttfSo ^9W3 5QT2fcfl<Dffill(3B 

[0023] 

ffittVAU *cDE&8KJ:y©IS®KgB£l«<fc 

Hlft& HK& »7/Ufcytt£»£T* 

7-f I— * L?t. « WMTWaHJT* C <t tfT*$ 
So mm\ZZ.O))U**l>y- ZffiTLttfZWOI-y 

■fT/wzimmttwrn^t ltm&w) tare 
[ni] mmy7^-<o-mtLT dn a t^z>t 

[H2] fcffi77*7-££WI2 2i;:iB*iSfc-r5 

[H3] dn a "\~>mmz .kzcvmm&gt^s. 

[04] mmmizsniZH202iztttzfo ! §&zm'<rz 
ms&m-BKs (a) SDN a* y zw? u*? f# 

BB$U8©BE$y§^ 1 IC^ L/c S H - P S 2 . M©i§£, 
( B ) It D N A * y J* -7 U*^ K#E3l$0)E8Hre 

2lc^LfcSH-2 Ome r - 1 ©ii^T'SS. 
[H5] *^^>>77/^XleJifflLrc-|lffifiiJ^ 

wrar, (a) «^o±B0, (b) «^oa-a^ 

[1I6] W^^naaijgBcD^^yx/UXlCJiffl 
LfcUffifJ^^-TET'x (a) t±-^©»tg©¥®ll> 

(b) »fa^©stg©¥SEiv (c) ttn»s«te»^ 

[^©UJBfl] 

1. 2. 3 1, 3 2 #5>7.»S 

8 SftKX 

9 a tmt»AP 

9 b wmma 

1 0, 2 2, 3 7 

2 0 SK77^^7- 

3 4 -y->7;u3m 

3 5 »tft-3m 

[§B?iJS] (110) Shimadzu Corporation 

(1 20) a biosensor provided with nucleic acid a 

ptamer and a chip device having same as a detect io 

n part 



(5) 



^2 0 02-2 07 0 26 



<1 3 0> K1 000783 
(160)2 
<2 1 0> 1 
<2 1 1 > 18 
<2 1 2> DNA 

<2 1 3> Artificial Sequence 
<2 2 0) unsure 
<400> 1 



gtg ggt agg gcg ggt tgg 
(2 10)2 
(2 1 1) 20 
<2 1 2) DNA 

<2 1 3> Artificial Sequence 
(2 2 0) unsure 
(400)2 

gcg tgg gtg ggt ggg tgg gt 
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(51) lnt.Ci.7 fggiJfB^ 
G 0 1 N 33/566 
35/08 

37/00 1 0 1 
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F I 
C 1 2M 
GO 1 N 
C 1 2N 
GO 1 N 



1/34 
27/26 
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ZN AA 
3 1 1 E 
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